Key indicators: single-crystal X-ray study; T = 98 K; mean (C-C) = 0.005 Å; R factor = 0.078; wR factor = 0.240; data-to-parameter ratio = 14.9.
The structure determination of the title salt, C 18 H 42 N 4 2+ Á-2ClO 4 À , reveals that protonation has occurred at diagonally opposite amine N atoms. Intramolecular N-HÁ Á ÁN hydrogen bonds stabilize the conformation of the dication. In the crystal, the dications are bridged by perchlorate ions via N-HÁ Á ÁO hydrogen bonds into supramolecular chains propagating along the c axis and weak C-HÁ Á ÁO interactions cross-link the chains.
Related literature
For background to macrocycles and for related structures, see: Benson et al. (2006) ; Roy et al. (2006 Roy et al. ( , 2008 ; Hazari et al. (2008) . For the synthesis, see: Curtis et al. (1969) ; Bembi et al. (1989) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 3, 5, 7, 7, 10, 12, 14, T. G. Roy, S. K. S. Hazari, K. K. Barua, P. Palit and E. R. T. Tiekink
Comment
The title salt (I) was characterized during studies of macrocyclic ligands of this type as well as their transition metal complexes (Benson et al., 2006; Roy et al., 2006; Hazari et al., 2008; Roy et al., 2008) . The asymmetric unit of (I) comprises one di-protonated macrocyclic ligand and two perchlorate anions, Fig. 1 . The observed conformation and pattern of protonation (i.e. at the diagonally opposite N1 and N8 atoms) in the di-cation conforms to expectation (Hazari et al., 2008) . The presence of N-H···N hydrogen bonds within the cavity is noted, 
Experimental
The compound 3,10-C-meso-3, 5,7,7,10,12,14,14-octamethyl-4,11-diaza-1,8-diazoniacyclotetradecadiene (Curtis et al., 1969) , on reduction with NaBH 4 , yields an isomeric mixture of saturated macrocycles, the Me 8 [14] anes, which have been resolved into three distinct isomers (Bembi et al., 1989) . During synthesis of Fe(III) complex of one of the isomers, L C (Bembi et al., 1989) , this isomeric ligand on heating with slightly acidic methanolic solution of Fe 2 (ClO 4 ) 3 .6H 2 O in the ratio of 1:2, followed by cooling and slow evaporation at room temperature for a few days produced yellow-orange prisms of (I).
Refinement
All N-and C-bound H atoms were allowed to ride on their parent atoms at N-H and C-H distances of 0.88-0.92 Å and 0.92-1.00 Å, respectively, and with U iso (H) values of 1.2-1.5U eq (parent atom).
Figures Fig. 1 . The molecular structure of (I) showing displacement ellipsoids at the 50% probability level. 
